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Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 2 and 21 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Regarding claim 2 and 21 , the phrase "such as" 
renders the claim indefinite because it is unclear whether the limitations following the 
phrase are part of the claimed invention. See MPEP § 2173.05(d). 

At Claims 3, 8 lines 2, "set" should be change to --sets- 
At Claims 3, 8 line 14, "include" should be change to -includes- 
At Claims 5, 10, 12, 15, 18 Iine2, "detect" should be change to -detect- 
At Claims 6, 16, line 2, "calculate" should be change to -calculate- 
At Claim 19, line 2, "create" should be change to -creates- 
At Claim 20, lines 1-2 recite the limitation "the displacement" and "the tissue" 
There is insufficient antecedent basis for this limitation in the claim. 
NOTE: The claims and specification are generally narrative and indefinite, failing to 
conform with current U.S. practice. They appear to be a literal translation into English 
from a foreign document and are replete with errors (see above rejections). Applicant's 
cooperation is requested in correcting any errors of which applicant may become aware 
in the claims and specification. No new matter should be entered. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-4 and 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Alam et al (US Pub. 2002/0040187) in view of Shiina et al (Strain imaging using 
combined RF and envelope autocorrelation). 

5. Alam et al teach an ultrasonic diagnosis system comprising: an ultrasonic probe 
(scanner) for performing transmission/reception of ultrasonic signals (See Figures 
8A,8B,8C,6(a) and 6 (b) ) to/from a subject , analyzing said signals with (compression) 
and without (pre-compression) pressure applied to the subject (See Paragraphs 
[0017]-[0019]) ; storage means for storing the properties of signals detected with said 
ultrasonic probe (See Paragraphs [0026] and [0034]), however Alam et al does not 
teach computing means for calculating the displacement of each measurement point, 
and the strain distribution of the tissue of said subject due to said application of 
pressure, based upon said correlation coefficient and said phase difference calculated 
by said correlation computing means; and display means for displaying said strain 
distribution 

6. Shiina et al teach Strain ultrasonic system using combined RF and envelope 
autocorrelation System wherein computing means for calculating the displacement of 
each measurement point, and the strain distribution of the tissue of said subject due to 
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said application of pressure, based upon said correlation coefficient and said phase 
difference calculated by said correlation computing means; and display means for 
displaying said strain distribution and display means for displaying said strain 
distribution. (See Fig. 1, Abstract, Theory, Phase Shift, models and methods and 
pages 1335-1336) in order to get a precision, accuracy speed measuring of phase 
domain processing but without the aliasing problem thereby improving the strain signal 
to noise ratio during strain measurement procedures. 

It would have been obvious to one having ordinary skill in the art at the time 
invention was made to modify an ultrasonic diagnosis system of Alam et al to include 
computing means for calculating the displacement of each measurement point, and the 
strain distribution of the tissue of said subject due to said application of pressure, based 
upon said correlation coefficient and said phase difference calculated by said correlation 
computing means; and display means for displaying said strain distribution and display 
means for displaying said strain distribution. (See Fig. 1, Abstract, Theory, Phase 
Shift, models and methods and pages 1335-1336) in order to get a precision, 
accuracy fast (speed) measuring of phase domain processing but without the aliasing 
problem as taught by Shiina et al. 

7. Claims 33-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Alam et al (US Pub. 2002/0040187) in view of Shiina et al (Strain imaging using 
combined RF and envelope autocorrelation) and Shiina et al (Tissue Elasticity 
Reconstruction Base on 3-Dimensional Finite-Element Model). 
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8. Alam et al and Shiina et al teach the claimed invention see rejection supra, 
however Alam et al and Shiina et al do not teach using two-dimensional or three- 
dimensional finite model for computing the elastic modulus strain distribution. 

9. Shiina et al (Tissue Elasticity Reconstruction Base on 3-Dimensional Finite- 
Element Model) teach Strain ultrasonic System wherein three-dimensional finite model 
are created for computing the elastic modulus distribution (See Page 3398) in order to 
detect tumors more quantitatively than conventional method on the 2-D model, even for 
lesions invisible in a B-mode image. 

It would have been obvious to one having ordinary skill in the art at the time 
invention was made to modify an ultrasonic diagnosis system of Alam et al and Shiina 
et al wherein three-dimensional finite model are created for computing the elastic 
modulus distribution (See Page 3398) in order to detect tumors more quantitatively than 
conventional method on the 2-D model, even for lesions invisible in a B-mode image as 
taught by Shiina et al. Also, Shiina et al is capable of creating a two-dimensional 
finite model for computing the elastic modulus strain distribution since the two- 
dimensional finite model has to be compared to the three-dimensional finite model for 
quantitative verifications. 



Allowable Subject Matter 

10. Claims 5-19, 24-32 objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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1 1 . The following is an examiner's statement of reasons for allowance: 

Sarvazyan et al (US Patent 5,524,636) teach a method and Apparatus for Elasticity 
imaging wherein an apparatus and method for imaging a portion of the body tissue comprises 
support for a portion of the tissue, and a force applying member that tends to deform the tissue 
relative to a reference position, while at the same time a pressure pattern distribution is 
generated indicating areas of greater pressure which are a function of the amount of 
deformation and localized portions of the tissue being deformed. 

Alam et al (US Pub. 2002/0040187) teach method and system of signal processing for 
generating estimates of tissue strain wherein frequency shifting of post-compression spectral 
data to determine a scaling factor which approximates the applied tissue strain. The scaling 
factor can be determined by finding the maximum correlation between the frequency shifted 
post-compression data to the pre-compression data and can also be determined by minimizing 
the variance of the ratio of such data. Correlation tracking and maximum correlation magnitude 
techniques for improving the results of elastography are also presented. 

Radulescu (US Patent 7,223,241) teach method and system for elasticity imaging 
wherein setting a region of interest about an ultrasound image; compressing cyclically a 
biological tissue; acquiring at least one of a plurality of RF frame data at an imaging -relevant 
frame rate; analyzing said at least one of said plurality of RF frame data using a compression 
feedback algorithm; displaying a comparison of a quantitative indication of said at least one of 
said plurality of RF frame data across at least one displacement to a threshold value across said 
at least one displacement; determining an acceptable compression value based upon said 
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comparison; determining said compression is satisfactory; and displaying an elasticity image 

of said biological tissue at said imaging-relevant frame rate. 

No prior art of records teaches or suggests an ultrasound diagnosis 
method/system which comprise computing means which detects the position which 
exhibits the maximum correlation coefficient by varying said measurement points in said 
ultrasound beam direction at a pitch half the wavelength of said ultrasonic signals, 
calculate autocorrelation functions for said envelope signals under pressure, and 
correlation coefficient is calculated between said autocorrelation functions by varying 
the phase between said autocorrelation functions at a pitch half the wavelength of said 
ultrasonic signals corresponding to said variation of said measurement points, thereby 
obtaining the position of each measurement point which exhibits the maximum 
correlation coefficient between said envelope signals with and without application of 
pressure. 

The computing means set measurement points on frame data of said envelope 
signals with and without pressure applied to said subject; said frame data serving as 
slice data being stored in said storage means, and detect the position of each 
measurement point which exhibits the maximum correlation coefficient between said 
envelope signals with and without application of pressure by varying a two-dimensional 
correlation window at least in two-dimensional directions as to said frame data; said 
two-dimensional correlation window surrounding said measurement points which are to 
be used for correlation, as well as calculating the phase difference between said RF 
signals with and without application of pressure; and wherein said computing means 
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include displacement computing means for calculating at least the two-dimensional 
displacement of each measurement point due to said application of pressure based 
upon said position of each measurement point which exhibits said maximum 
correlation coefficient and said phase difference calculated by said correlation 
computing means in combination with the other claimed elements. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAWRENCE N. LARYEA whose telephone number is 
(571 )272-9060. The examiner can normally be reached on 9:30 a.m. -5:30 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on 571-272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



LNL 



/Eric F Winakur/ 

Primary Examiner, Art Unit 3768 



